1. Introduction
===============

Stress is among the most common obstacles to medical education that can negatively impact academic achievement, physical health, and psychological well-being of junior medical students ([@b1-epj-09-4072]). Relatively high levels of depression and anxiety about professional future were previously observed among medical students and junior house staff ([@b2-epj-09-4072], [@b3-epj-09-4072]). Continuous academic demand, physical fitness, and psychological factors are the most commonly perceived stress causes among this particular group of young adults. Furthermore, researchers have reported that factors like academic constraint, age, sex, and marital status can increase the severity of stress and hence academic performance among medical students ([@b4-epj-09-4072], [@b5-epj-09-4072]). The aim of medical training is to provide both a physically and mentally active medical professional to build high caliber health care. Obstacles like perceived stress may impede professional development and even a change of career especially during the early stages of training. Early detection of susceptible students, and providing support, could minimize the unwanted consequences of future stress. Continuous stress during medical school could lead to burnout which is a state of mental and physical exhaustion related to work or care-giving activities; burnout may result in deleterious consequences on medical students' well-being especially if they continue into residency and beyond ([@b6-epj-09-4072]). The learning process can be affected by two large factors: Student factors such as the approach to learning and learning style, and environmental factors such as teaching pedagogy ([@b7-epj-09-4072]). The learning style can strongly influence academic achievement ([@b8-epj-09-4072]). Thus, it is of prime importance to study the student approach to learning (both process and intention). There are many theories but we consider the in-depth approach which is an effective effort to understand the meaning and to relate it to a conclusion, and the superficial approach in which the effort is to memorize irrelevant facts to fulfill a course requirement ([@b9-epj-09-4072]). To the best of our knowledge, this is the first research to study the perceived stress and the learning process among medical students in Sudan. In this study, we aim to explore the perceived stress and learning approach among medical students in Omdurman Islamic University, and their relation to academic performance

2. Material and Methods
=======================

This cross-sectional study was conducted among 150 clinical phase medical students at Omdurman Islamic University (Khartoum, Sudan) from June to August 2016. Participants were approached in a ratio of 1:1 to select 75 students. The students were invited to sign a written informed consent, then the Arabic version of the revised study process and the English perceived stress were filled. An orientation meeting was held with the participants to explain the purpose of the survey and how to fill the questionnaire, facilitators were also present during the filling of the questionnaires to solve any difficulties. After drop out of 20%, the sample size stood at fifty-nine students. The perceived stress scale was used and it consisted of a ten-component questionnaire and was well validated ([@b10-epj-09-4072]). Each question was scored as: 0=never, 1=almost never, 2= sometimes, 3= fairly often, and 4= very often with a sum of forty. A score of fourteen or more is regarded as perceived stress ([@b11-epj-09-4072]). The Arabic version of the Revised Study Process Questionnaire had been previously validated for measuring the study process and consists of twenty items, each with a scale from 1=Never or Rarely correct of me to 5= Always or almost always true of me ([@b12-epj-09-4072]). IBM© SPSS© Statistics version 22 (IBM© Corp., Armonk, NY, USA) was used for data analysis, the t-test was used to test the statistical significance, data were presented as percentages and means± SD unless otherwise specified. A p-value of \< 0.05 was considered significant. The ethical committee of Omdurman Islamic University approved the research.

3. Results
==========

They were fifty-nine medical students, female dominance was apparent (58.5%), their ages ranged from 21--25 years old with a mean of 22.62±1.84 years; 35.6% of them scored "A" in the last semester, and 35.6% were in the 4th class. In the present study, the students were using the deep approach more than the superficial one (29.49±6.39 vs. 20.81±6.94). [Table 1](#t1-epj-09-4072){ref-type="table"} illustrated the learning process among the medical students. Regarding the perceived stress scale components, the students scored worse in the item (Felt confident about your ability to handle your personal problems), followed by (Been able to control irritations in your life) with a maximum overall score of 22.81±6.94. The different components of the perceived stress scale were shown in [Table 2](#t2-epj-09-4072){ref-type="table"}. In the current study, no significant statistical difference was evident in the perceived stress among males and females (21.95±4.16 vs. 20.96±6.18) (p=0.519), fourth and fifth class (21.57±5.12 vs. 20.77±5.85) (p=0.611), and the scores in the last semester (21.00±3.89 vs. 20.40±4.46) (p=0.830). In the current study, the females adopted the deep approach more than males with no significant statistical difference (30.36±7.54 vs. 28.59±5.22) (p=0.362); the women also took the superficial approach less than men with a significant statistical difference (20.40±7.08 vs. 26.05±5.98) (p=0.003). The fifth-class medical students were using the deep approach more than the fourth medical students (30.34±6.76 vs. 27.83±5.37) (p=0.178), and (21.74±6.62 vs. 24.89±7.27) (p=0.119). The deep approach was used more among students with the excellent score "A" than those with the average score "C" (34.50±6.45 vs. 28.45±6.99) but not reaching statistical significance (p=0.122) ([Table 3](#t3-epj-09-4072){ref-type="table"}). It is interesting to note that the perceived stress was evident in the majority (88.1%) of medical students, more than two-thirds of medical students were using the deep approach to learning (71.5%), and 22.6% were adopting the superficial approach, while 1.9% were using both methods equally.

4. Discussion
=============

The present study was performed to assess the perceived stress and the learning approach among Sudanese clinical phase medical students in which 88.1% of medical students' perceived stress similar to a study from Iran 12 in which 83% of medical students reported stress. Researchers from Malaysia conducted a study among undergraduate medical students and concluded similar results ([@b13-epj-09-4072]). In the current study, the female medical students perceived stress more than males but not reaching statistical significance, in contradiction to the previous 12 study in which the perceived stress was 3.12 times higher among females. The poor learning environment, recreational facilities, and the lesser educational facilities observed in the previous study may not apply to our study. In line with the previous study is the lack of difference in the perceived stress between the fourth and fifth class medical students in the current study. The present data showed no significant statistical difference in academic achievement between students with and without perceived stress in accordance with Shah et al. ([@b14-epj-09-4072]) who conducted a study in Pakistan and concluded similar findings. A study carried out among medical students ([@b15-epj-09-4072]) before the progress found that the superficial approach to learning, but not the perceived stress, was negatively associated with students' scores in line with the current observation. In the present study, the deep approach was more common among the study group in similarity to a survey carried out in Nepal ([@b16-epj-09-4072]), and concluded that the deep approach was used among medical students regardless of age or sex. The current data showed that women adopted the superficial approach less than men and the deep approach more in agreement with Cumplido-Hernández et al. ([@b17-epj-09-4072]) who observed a higher deep approach among females. The current study showed no differences in grades between the students who adopted the deep approach more than the superficial approach, in line with Naqvi et al. ([@b18-epj-09-4072]) who showed no correlation between approach to learning and success in the examinations. Our study was in contradiction to Wards ([@b19-epj-09-4072]) who observed better academic achievement among the deep approach, medical students. Previous literature ([@b16-epj-09-4072]) concluded a higher deep approach to learning among the first class medical students with a tendency for a lower deep approach in the second year attributed to the reduction of intrinsic motivation and strategies adopted for deep learning. In the present study, no differences were evident between the 4th and 5th class medical students regarding their approach to learning; one plausible examination is the similarity of the curriculum and the mode of assessment in these courses.

5. Conclusions
==============

The perceived stress was prevalent among Sudanese medical students, and the students used the deep approach more, with the women adopting the superficial approach less than men. There were no differences between students in the perceived stress and the learning approach regarding sex, class, or academic achievement, apart from the superficial approach which was less among females. The result of this research should be viewed in the presence of the following limitations: The small size of the present sample, the study was conducted at a single school of medicine so generalization can not be ensured, and the reliance on a self-administered questionnaire which is more prone to subjectivity.
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###### 

The components of the study process among the study group

  Character                                                          Mean± SD
  ------------------------------------------------------------------ ------------
  Deep motive                                                        14.79±3.91
  Deep strategy                                                      14.70±3.20
  Deep approach (Deep motive + deep strategy)                        29.49±6.39
  Superficial motive                                                 10.42±3.62
  Superficial strategy                                               10.40±3.89
  Superficial approach (Superficial motive + superficial strategy)   20.82±6.94

###### 

The different components of the perceived stress scale among medical students

  Character                                                                   Mean    SD
  --------------------------------------------------------------------------- ------- ------
  Been upset because of something that happened unexpectedly                  2.40    1.16
  Felt that you were unable to control the important things in your life      2.11    1.23
  Felt nervous and stressed                                                   2.64    1.11
  Felt confident about your ability to handle your personal problems          1.62    1.12
  Felt that things were going your way                                        1.93    1.08
  Found that you could not cope with all the things that you had to do        2.11    0.93
  Been able to control irritations in your life                               1.79    1.15
  Felt that you were on top of things                                         2.18    1.12
  Been angered because of things that were outside of your control            2.08    1.32
  Felt difficulties were piling up so high that you could not overcome them   2.20    1.15
  Overall perceived stress score                                              22.81   6.94

###### 

The relation between different approach to learning and sex, class, and grades of students

  Character   Deep approach (Mean ±SD)   *p*-value    Superficial approach (Mean ±SD)   *p*-value     
  ----------- -------------------------- ------------ --------------------------------- ------------- -------
  Sex         Male                       28.59±5.22   0.362                             26.05±5.98    0.003
  Female      30.36±7.54                 20.40±7.08                                                   
  Class       Forth                      27.83±5.37   0.178                             24.89±7.27    0.119
  Fifth       30.34±6.76                 21.74±6.62                                                   
  Grades      Excellent (A)              34.50±6.45   0.122                             23.75±10.56   0.988
  Pass (C)    28.45±6.99                 0.122        23.82±7.68                                      
